Abstract-This study aims to determine the effect of aqua jogging on the hematology in obese women. Experimental Randomized pre-test post-test control group design, 36 obese women, age 45-50 years, divided into 3 groups, aqua jogging, resistance training and control (n = 12). Body Mass Index (BMI) hematological blood measured before and after treatment. Hypothesis test using One Way Anova test. The hematologic change of the aqua jogging group was higher than resistance training and control (p<0.05). In contrast, the increase in erythrocytes in the resistance training group was higher than aqua jogging and control (p <0.05). Aqua jogging affects the hematological levels in obese women.
INTRODUCTION
Obesity is a worldwide health problem. In Indonesia, Riskesdas records that there are more than 40 million obese or overweight adults [1] . Obesity conditions occur when the intake of the number of calories consumed exceeds the number of calories expended in a long time [2, 3] . Although genetic factors influence obesity, but diet and physical activity determine an individual eventually becomes obese. Structured physical exercise can improve or maintain body fitness and reduce obesity [4] . Physical exercises can be grouped into several categories, depending on the purpose of the exercise, so as to affect the physiological changes in the whole system of the body, especially the blood hematological picture. The hematologic system consists of all blood cells, the bone where the mature cells grow and the lymphoid tissue where the blood cells are stored if they are not circulating [5, 6] . The hematology system is designed to carry oxygen and nutrients, transport hormones, remove waste products and deliver cells to prevent infection, stop bleeding and facilitate the healing process. Blood also allows the body to feed and heal itself and connect between body parts [7] . Hemoglobin is one component of blood hematology and composed of red blood cell components that can bind oxygen. It underlies that hemoglobin has an important role in sports, especially longterm sports. Long-lasting exercise requires sufficient energy and lasts longer to move muscles. The energy used to move the muscle is produced by burning food with oxygen previously carried by hemoglobin. Therefore, hemoglobin plays an important role in the formation of energy, especially aerobic energy systems [5, 6] . The effect of exercise on the body that occurs as a result of exercise is determined by the intensity of the exercise, the intensity of the mild to moderate exercise is highly recommended in obese people, as well as in exercises with too much exercise intensity / weight then the resulting effect is different [3, 4] . Exercise or physical exercise should be done regularly to make the body more healthy and fit. But in people with obesity or overweight conditions, not all exercise is good to do. Because often this activity actually raises new problems in the joints, especially injury to the knee and ankle because of excess weight [8] . Exercise is appropriate and recommended for the condition of obesity is with exercise in the water sport [7, 9] . Movements that can be done in the water include aqua jogging, aqua run, aquarobic or ro ad by the pool. The purpose of this research is to know the effect of moderate intensity aqua jogging exercise on hematology (levels of erythrocytes, hemoglobin level, and hematocrit value) in obese women. Aqua jogging is a form of slow-running exercise done in water [10] . While doing aqua jogging, the feet touch the bottom of the pool, making it safe from injury. The key to aqua jogging is to keep the upper body straight and not too forward, this movement is slightly different from the movement of the road on the ground. Another movement in aqua jogging is knee position should be raised higher and like kicking water, this movement allows the body to stay upright so that aqua jogging movement can be done as running on land [11, 12] .
II. MATERIALS AND METHODS

A. Participants
36 obese women (BMI>25kg/m 2 ), aged 45-50 years, who had not attended gymnastics for at least 6 months prior to the study. The participants were divided into 3 groups: (1) aqua jogging 4 times / week for 8 weeks (n = 12), and (2) resistance training 4 times / week for 8 weeks (n = 12) and control group (n=12).
B. Research procedure
Before treatment, the participant is informed about all procedures and benefits related to the research through verbal and written communication, in accordance with the procedure approved by the ethical research team of Dr. Kariadi, Semarang. Participants signed informed consent before being given treatment. Initial inspection is done at the first meeting in the morning. Body mass index examination and body composition using Body Composition Monitor (Omron HBF-375).
C. Aqua jogging Procedure
Increasing heart rate during exercise in the water is more difficult than when exercising on land. Because 65-95% body cells consist of water, the blood circulation during exercise in the water gets better, meaning that when doing the exercises in the water the heart does not have to pump hard to circulate oxygen. Heart rate monitors are performed every 5 minutes of the exercise period. Aqua jogging given in moderate intense (75% HRmax) 4 times a week (1 hour at a time) for 8 weeks. 1. 10 minutes (combination of static and dynamic exercise) 2. 10-20 minutes, first core exercise, combination of aqua jogging and stretching movements. 3. 25 minutes of second core practice combination of formation exercises by hand in the air (feet continue to perform running motion in the water. 4. 10 minutes of cooling down exercise, using fun games continued cooldown.
D. Resistance training
Four times a week (1 hr. at a time) for 8 weeks. Treatment begins in the first week after the pre-test. Heating using treadmill for 15 minutes, continuing endurance training program 8-13 times repetition with exercise 50-75% from maximum repetition amount of each participant. Treatment is given 3 sets of repetitions of leg press movement, leg curl, chest press, latissimus pulldown, shoulder press, bicep curl and crunches. progressively and progressively the program for 8 weeks from the entire program.
E. Pre-test and Post-test
Pre-test measurements first day before treatment. Posttesting performed at the last meeting of the exercise after 8 weeks for three groups. Post-test measurement is identical to pre-test (body mass index, hemoglobin level, hematocrit and erythrocyte).
F. Statistical analysis
Statistical analysis using one-way ANOVA and statistical analysis using SPSS software version 21 (SPSS Inc., Chicago, IL, USA). Statistical significance is set at p <0.05 and the data is presented as the mean and standard deviation.
III. RESULTS AND DISCUSSION
Exercise is a stressor for the body, the body is forced to perform more activities than usual. More activity requires more oxygen supply, especially activity using aerobic energy system. Exercise not only requires more oxygen but can also produce free radicals in the body. During exercise the body will produce reactive oxygen species (ROS), which are free radicals. Even when the body is inactive, a small amount of ROS is still produced. ROS can disrupt the physiological state of the body. This condition makes the body will respond by enhancing the activity of superoxide dismutase (SOD) and protective enzymes in the blood. In addition, high ROS effects can lead to high hemoglobin breakdown. High oxygen consumption and the presence of free radicals in the body can lead to changes in the suitability of hemoglobin during exercise [13, 14] . Changes due to aqua jogging exercises are presented in figure 1 . Age of the participants, caloric intake, none were statistically different, while Body Mass Index, hemoglobin, hematocrit and erythrocyte levels after exercise were significantly different (p <0.05). Body mass index in each aqua jogging group, endurance training and control group of (-1.01 ± 0.70; -1.14 + 0.73; 0.01 + 0.01; p <0.05) Increased hemoglobin levels in the aqua jogging group, endurance training and group control (2.10 ± 3.03, 1.50 + 0.39, 0.30 + 0.15, p <0.05). Increased hematocrit level in aqua jogging group, endurance training and group control (5.15 ± 2.63; 3.43 + 5.15; 0.88 + 0.34; p <0.05). Increased levels of erythrocytes in aqua jogging groups, endurance training and group control (0.09 ± 0.63; 0.46 + 0.6; 0.07 + 0.54; p <0.05). Increased hemoglobin levels a significant in aqua jogging were higher than the resistance training and control group.
A. Body Mass Index
Changes in BMI in aqua jogging exercises caused by weight loss and changes in body composition, there is a loss of large amounts of water, electrolytes, minerals and proteins located in the fat tissue accompanied by the use of stored liver and muscle glycogen. For each loss of 1 g of glycogen is always accompanied by a water loss of 2.5 grams. Skeletal muscle contractions (40%) of all body tissues require energy source substrate [15] energy reserves in skeletal muscle are required to meet energy requirements during contractions. One of the fulfillment of these sources is through the mechanism of lipolysis. Lipolysis occurs by epinephrine exposure through the mechanism of activity of beta adrenergic responses secreted during stress on physical exercise and immediately after physical exercise [16, 17] . Increased lipolysis in physical exercise may decrease adipocyte fat content in adipocyte cells, decrease in adipocyte size further leads to a decrease in fatty tissue mass. The energy used for aqua jogging exercises mainly comes from fat, because fat will produce more energy than carbohydrates and proteins [18] . The results of this study supported previous research that physical exercise 25% -60% VO2Max increase fat oxidation 5 -10 times. Increased lipolysis occurred after 30 minutes in untrained subjects and in the untrained subjects lipolysis was slower [19, 20] Increased body mass index in the resistance training group is associated with weight gain [21] . Resistance training directly affects the muscles by increasing the number of sarcomeres and carbon fibers, i.e. actin filaments and myosin's required for muscle contraction. The addition of new muscle fibers causes increased muscle strength resulting in weight gain. Another study reported that muscle glycogen increased from level of 13-15 grams / kg of muscle to 40 grams / kg muscle or 2.5 times as a result of exercise [22] .
B. Hemoglobin
Hemoglobin is a globular molecule formed from four sub units. Each sub unit contains a hem that joins the polypeptide. Hem is a porphyrin-containing derivative of iron. The overall polypeptide is expressed as a part of the globin of the hemoglobin molecule. There are two pairs of polypeptides in each hemoglobin molecule, two sub-units containing another polypeptide. In hemoglobin in normal adult humans (hemoglobin A/ Hb A) two types of polypeptides are called α chains, each containing 141 amino acid residues and β chains each containing 146 amino acid residues. [5, 23] The measured hemoglobin levels are in red blood granules. The number of hemoglobin in normal blood is about 15gr every 100 ml of blood and this amount is usually called 100% [24] The threshold limit for hemoglobin level is ˃13 gr / dl for adult males and ˃12gr / dl for women. The range of normal hemoglobin levels for children 12-14 years is between 12-15 gr / dl. As for men 15 years and over have a range of hemoglobin levels 13-16 gr / dl. The hemoglobin level in the blood of the athlete should be normal. If the hemoglobin level is below the normal limit, then an athlete cannot meet the necessary energy requirements. However, levels of hemoglobin that exceed the upper limit of normal harmful to the athlete. The condition is because during practice there will be saturation of hemoglobin in the blood, on the other hand the partial pressure of blood and heart rate is also increased. This can be harmful to the body because at any time can occur sudden heart failure. Moreover, with conditions of high hemoglobin levels that allow saturation to occur faster and more saturated than low hemoglobin levels. This situation must be anticipated by the athlete. Therefore, hemoglobin levels should remain normal in the blood.
C. Hematocrit
Levels of hematocrit in aqua jogging and resistance training groups showed that there was a significant difference between the hematocrit value in the initial test and the hematocrit value after the first eight weeks as well as the experimental group there was a very significant change. [25, 26] After 8 weeks of striking exercise, aerobic exercise may be compensated by increased erythrocyte activity in the formation of erythrocytes. Another possibility is that the above exercises have not been able to increase the activity of erythropoietin, but there is a change of hematocrit (from normal to high) so that the amount of erythrocytes increases, as a result of an increase in blood hematocrit [14, 27] . This exercise can also be affected by the modulator that regulates the water composition in the body, so that the process of decreasing the water in the blood for each individual is different with the final effect of the blood hematocrit level constantly increasing, even apparent at the beginning of the exercise (pre-test). Furthermore, this exercise is done over a period of time physiologically will be adapted as an activity that gives effect to the increase of erythrocytes. [28] Other possibilities are caused by: poor diet control, behavioral influences and environmental changes that are not well controlled.
D. Erythrocyte
There was no significant difference between erythrocyte level in pretest and erythrocytes after the first eight weeks, even up to eight weeks later, whereas based on the results of the test on the variables of erythrocytes in the treatment group, there was no significant difference between erythrocyte preliminary test and erythrocyte level after eight weeks of exercise, also on the final test. The above condition may be due to the doses that are capable of stimulating the erythrocyte-forming components to work optimally, whereas theoretically the opposite is that oxygen levels of the muscles in the exercise may be expected to decrease sharply during exercise and the pressure of carbon dioxide in venous blood increases well above normal [7] so the erythrocyte-O2 bond tends to be weaker than the erythrocyte-CO2 bond, and as a balancing of the blood-related erythrocytes breakdown during heavy exercise, moderate intensity exercises allow the replacement of erythrocytes to become new and eliminate new blood fragility due to strenuous exercise [29] .
IV. CONCLUSION The continuous bout of exercise was a good control for the high intensity, repeated Wingate exercise bout since both tests accomplished the same amount of work. This allows the effects of intensity to be compared while factoring out duration of exercise.
